INTRODUCTION
============

As the development of medical technology and interest in health grows, a society that dreams of 100 years of age is coming. South Korea is the one of the nations that population aging is the fastest growing in the world. In Korea, the proportion of elderly people aged 65 or older reached 7.2% in 2000 and it is expected to enter the aged society (14%--21% of the population are 65 years or older) in 2017, and super aged nation where more than one in five of the population is 65 or older in 2026 ([@b15-jer-13-1-43]).

Along with the progress of population aging trend, various social problems were emerging, such as an increase in elderly people living alone, an increase in the crime of the elderly, and an increase in the suicide rate of the elderly, especially the increase in medical expenses brought a heavy burden on the national finances, each families who support the elderly as well as the elderly people themselves. Therefore, the health of the elderly is an important issue that not only increases happiness and well-being of the elderly themselves, but also reduces the burden on the nation and the people.

Many studies suggest that regular physical activity is a vital element for maintaining health and improving quality of life including physiological, psychological and social aspects in later lives. Physical activity is playing important roles of preventing a diverse chronic disease such as diabetes, cardiovascular disease, cancer, depression, and osteoporosis. This also brings an ability of activities of daily living improvement, elevation of muscular strength, reduction of physical disability, lowering blood pressure, reduction of falls, attenuation of joint pain and lessening of metal disorders ([@b1-jer-13-1-43]; [@b5-jer-13-1-43]).

Despite the proven effectiveness of physical activity, rates of regular physical activity participation in older adults are not high. Approximately 80% of Korean elderly people aged 60 to 70 are not participating in moderate-intensity physical activity, and most of the Korean elderly aged 71 or older are not participating in continuous physical activity. Most of the domestic elderly exercise programs are aerobic exercise, walking, and stretching. Although these exercise has been shown to have a significant effect on the improvement of muscle strength, flexibility, and balance, it is hard to say that older adults like to do them everyday for their own motivation. Therefore, to make physical activity as part of habitual behavior for older adults, it is urgent to supply physical activity programs that enable elderly people to stay safe and interesting.

Sport stacking (cup stacking), began in the early 1980s as a recreational pursuit, is a fairly new sport but it is a popular activity taught in many physical education program in the United States. People use both hands to make a pyramid and then returning the cups into stacks with 12 specialized cups and that must be done in predetermined sequences ([@b3-jer-13-1-43]). Sport stacking, which can be executed individually or as a team endeavor. The stacking tasks progress from simple structures (three cups; two base cups with one on top) using deliberate, cautious movements to more complicated arrangements (3-6-3) employing quick actions that require highly coordinated, sequential, and accurate movements with both hands involved.

Sport stacking is a sports program that is currently being used by more than 32,000 schools around the world. Many studies suggested benefits of sport stacking for examples, hand-eye coordination ([@b4-jer-13-1-43]), reaction time ([@b2-jer-13-1-43]; [@b9-jer-13-1-43]), bilateral coordination ([@b13-jer-13-1-43]), and dualhemispheric brain activity ([@b3-jer-13-1-43]). Also, [@b10-jer-13-1-43] suggested that the metabolic equivalents value for sport stacking is similar to other activities for example, bowling, dance, volleyball, weight lifting which considered as the moderate-intensity exercise. Empirical evidence supporting these claims, however, applying a sport stacking program to older adults is very rare and limited.

Qualitative researches can offer insight into individual perspectives and explore experiences and perceptions that cannot be elicited through quantitative methods ([@b11-jer-13-1-43]). Prior to the verification of the effect through the quantitative method of sports stacking for elderly who dislikes the challenge to new things, the experience of elderly people with sports stacking research should be preceded employing the qualitative method. This will allow the elderly to minimize the sense of refusal to cultural or new physical activity programs.

The purpose of this study was to investigate the experiences of the elderly in sport stacking program based on the research question "what are the experiences that elderly people get through sport stacking?" employing the voices of elderly participants in the program. Furthermore, the study was explored the possibility and strategy of whether or not sport stacking culturally and emotionally became effective with the elderly exercise program which could adapt to the emotions of the elderly and could be enjoyed by many older adults in Korea.

MATERIALS AND METHODS
=====================

Subjects
--------

Participants were a purposeful sample of 18 healthy older adults, aged 68 to 79 years with more than 10 weeks of participating in sport stacking program at senior welfare centers. The respondents lived in Seoul region, all informants provided written informed consent, and only individuals who consent to have their responses audiotaped were included in this part of the study. The study was conducted from October 3, 2015 to April 29, 2016 and the study was approved by Korea National Sport University.

Data collection
---------------

Open-ended semistructured individual interviews were completed and interview questions were related to participation in the program. For example, interviewees were asked about how they had learned about sport stacking program, the nature and extent of their own participation, and their perceptions of the strengths and weaknesses of the program. All interviews were performed face-to-face by the author. Each interview, which lasted between 30 min and 1 hr 10 min, was recorded, transcribed and then the content analyzed to identify themes relevant to the goals of the study.

In addition, a short survey about sport stacking attitude was conducted including demographic characteristics (age, gender, and education) and perceived benefits of the program. Each item was rated on a 5-point scale that was scored from 1 to 5, with numbers on the scale anchored by the following phrases: very much dislike (=1), somewhat dislike (=2), neutral (=3), somewhat enjoy (=4), very much enjoy (=5). An example item is as follows: "please rate how much you enjoy sport stacking program? Korean older adults participated in sport stacking program is shown in [Fig. 1](#f1-jer-13-1-43){ref-type="fig"}.

Data analysis
-------------

Eighteen participants completed both the interview and the survey. Descriptive analyses were conducted using IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, USA) to describe the participants' demographic information and experiences of sport stacking program. Qualitative data analysis was conducted regularly throughout data collection. After transcriptions were completed, all materials were read and coded by a researcher experienced in qualitative research to identify emerging categories. Data were sorted into themes that describe participants' perceptions and addressed both majority and minority opinions. An inductive approach to analysis was initially employed in order to allow themes to emerge naturally and without imposing assumptions on the data ([@b11-jer-13-1-43]).

RESULTS
=======

A summary of the demographic characteristics of the participants is included in [Table 1](#t1-jer-13-1-43){ref-type="table"}. The sample ranged in age from 68 to 79 years, with a mean age of 73. The majority of the sample fell into the 71- to 75-year age category and the participants were all females. Overall, most of the participants graduated from either elementary school or middle school.

Both quantitative and qualitative analyses are presented in relation to three major themes: (a) enjoyment of sport stacking, (b) attitudes toward sport stacking as a physical activity program, and (c) benefits from sport stacking.

Enjoyment of sport stacking
---------------------------

[Table 2](#t2-jer-13-1-43){ref-type="table"} indicated that most of participants liked to participate in sport stacking program and more than 80% reported they enjoyed sport stacking very much.

The interviews also revealed the participants enjoyed sport stacking because it stimulated curiosity, allowed them to concentrate, and competed with each other to create a sense of challenge. It was also fun to play. Not only did it them give the desire to continue, but also it increased their creativity by acquiring sport stacking as a new activity. The following quotations support the subjects' enjoyment:

> It's a new exercise that stimulated curiosity,... it was fun to watch with others as well as enjoying it myself as well. I thought I could focus more and after I went home I still thought of cups and sounds from moving cups. (73-year-old woman)
>
> Another respondent stated,
>
> At first, I could not think of how I could do these cups. It had not been in my head even though I had seen people who were very good at it. Now I became accustomed and focused when I moved cups...after that I like it so much. (77-year-old woman)

The enjoyment from sport stacking motivated them to continue the activity in their everyday lives. Motivation is defined as the forces acting on or within a person to initiate a behavior ([@b12-jer-13-1-43]). It seemed to empower participants to become self-directed about sport stacking participation. One participant said, "I thought it would not be fun when I did not know it. However, I enjoyed it so much to do everyday especially I was so proud of myself that I could play it with my granddaughter."

Attitudes toward sport stacking as physical activity program
------------------------------------------------------------

Most of participants were aware of importance of regular physical activity for their health. Additionally, they knew very much about benefits of physical activity and they perceived sport stacking as one of physical activities. Reasons for engaging in sport stacking were to stay healthy, to avoid further physical decline, and to fight the effects of aging:

> I thought this (sport stacking) is physical activity and the program gave me more energy to do things and stay active. (69-year-old woman)

Majority of participant were worried about Alzheimer disease and other dementing illnesses and they strongly believed that a form of physical activity, sport stacking could prevent or delay those diseases:

> Whenever I did other physical activity, I forgot about it when it's done. But when I did it (sport stacking), I had to think a lot about each movements and after I went home, those movements stayed in my head... because I used my brain a lot, I do not worry about dementia. (74-year-old woman)
>
> Another interviewee mentioned,
>
> Nowadays, I used hands a lot because of sport stacking. You know what I mean? I had to use left hand and right hand. I felt I got smarter and it seemed to be good for the brain because it was done by hands, ... if I continued do this I did not have to worry about a mental illness such as dementia. (66-year-old woman).

Benefits from sport stacking
----------------------------

A complex interplay of physical, psychological and social factors influenced participation in sport stacking among participants. All participants reported that sport stacking had some benefits and especially they felt that their health had been improved due to the program. [Table 3](#t3-jer-13-1-43){ref-type="table"} indicated that over two-thirds of the participants (72.2%) improved their health including physical, psychological, social health.

The interview data also showed how participants received benefits through participation in sport stacking. The following examples illustrate a kind of benefits they obtained:

> When I started out, I was having problems with upper body strength particularly both hands and lower body and I've noticed a major improvement in that. I felt a lot better and arms and legs were a lot stronger than they were before I started. (76-year-old woman)
>
> Another respondent stated,
>
> I did not do it (sport stacking) well at first, but I was confident that I was getting better, and I actually had symptoms of depression, but it seemed to be getting better. (72-year-old woman)
>
> Another interview yielded the following:
>
> I did not miss sport stacking because it is so nice seeing people and knowing familiar faces. I made friends through the program and it made me more happy and enjoyable. (73-year-old woman)

DISCUSSION
==========

To knowledge of the author, this was the first investigation that had researched about sport stacking experience to Korean older adults. The key finding of this study was that Korean older adults could accept sport stacking as the physical activity program and they enjoyed a new form of the activity. Furthermore, all participarnts recommended sport stacking to other elderly for their health improvement and they had a strong intention to continously participate in the sport stacking program. This finding represented a departure from findings regarding sport stacking in younger populations.

Geneally, the older adult population dealt with the threat or presence of chronic conditions such as diabetes, heart diseases, and coronary donditions and those conditios make differences in ways that active and inactive older people ([@b8-jer-13-1-43]). Joint pain and conditions with sarcopenia caused the reduction of certain physical activities as well. However, the study found out that participants who thought their health condition was not good for participating in any physical activity, they could do sport stacking withtout any barriers. Working sport stacking into the physical activity program of senior wefare centers can result in older adults engaging in moderate-intensity physical activity as well as potentially improving their health and fitness components.

Demencia including alzheimer disease are major sources of morbidity and mortality ([@b6-jer-13-1-43]) that affect millions of people in the increasingly aging society of south Korea. With the prospect of more than 100 million dementia patients in 2050, Korea seems to be the fastest growing country in the world with dementia ([@b14-jer-13-1-43]). Many studies demonstrated that modest levels of physical exercise are associated with delayed onset of dementia or Alzheimer disease and people participating at least twice a week in a leisure-time physical activity had 50% lower odds of dementia compared with sedentary persons ([@b7-jer-13-1-43]). The study findings may be useful when planing culturally different new physical activity program for health promotion interventions in the older adult population. However, futuer studies should explore relationships between sport stacking and different cronic diseases particularly demencia.

A mix of quantitative and qualitative methods could build an evidence base to understand sport stacking and older adults to develop a new form of community-based physical activity program. Even thought this study provides a starting point for new work, there are some limitations to this study that should be mentioned. First, the participants were limited to a selected population, that is Korean older adults living in urban areas who could participate in a sport stacking study; thus, they may be more positive toward sport stacking and better informed than elderly in general. Second, all participants were Korean women, and the results may not be transferable to men as well as older persons who have different cultural and social backgrounds.
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###### 

Baseline characteristics of the informants (n=18)

  Characteristic                Number
  ----------------------------- --------
  Age (yr)                      
   65--70                       3
   71--75                       9
   76--80                       6
                                
  Gender                        
   Female                       18
   Male                         0
                                
  Education                     
   No school                    2
   Elementary school graduate   6
   Middle school graduate       6
   High school graduate         3
   Bachelor's degree            1

###### 

Overall enjoyment of participating in sport stacking (n=18)

  Response            No. (%)
  ------------------- -----------
  Very much enjoy     15 (83.3)
  Somewhat enjoy      1 (5.6)
  Neutral             2 (11.1)
  Somewhat dislike    0 (0)
  Very much dislike   0 (0)

###### 

Health improvement due to sport stacking

  Response               No. (%)
  ---------------------- -----------
  Very much improved     10 (55.5)
  Somewhat improved      3 (16.7)
  Neutral                3 (16.7)
  little improved        2 (11.1)
  Very little improved   0 (0)
